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(57) Abstract: The present invention relates to an image capturing device for reflex reduction, comprising at least one wave emitter 
(2) for emitting electromagnetic waves towards the object and at least one image capturing device (1)^ directed towards the object. 
The wave emitter (2) is arranged to emit said waves towards the object alternately from at least two points, said points being separated 
such a distance (B) that disturbing reflexes, resulting from waves emitted from different points and appearing in an image captured 
with said image capturing device, are seperable. Further, the device comprises processing means (7), adapted to receive at least two 
images, acquired with illumination from different angles, and to generate a reflex reduced image. 
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IMAGE CAPTURING DEVICE WITH REFLEX REDUCTION 

Technical field 

In its most general form, the present invention 
relates to <an image capturing device with reflex 
reduction, comprising at least orie wave emitter for 
5 emitting electromagnetic waves towards an object and at 
least one image capturing device, directed towards the 
object . ' ; 

More specifically, the invention relates to a device 
for eye detection of a person (for example relative ; 

10 position ;<)f :eyelids> the position :6f the eyes/ i^is -an^ • ; 
eye corners, the bright . eye effect etc.), also comprising 
a comp^ images from said 

image capturing ; device of the face of the person and 
determining the required information from said images. 

15 " \ ; V • " - ;-••;/:'-•'. : : " - ; : : ' : /.■ ■ ' . / " V' : ...V ■ 

Technical background 

When capturing images, especially images intended 
for autzp^tic; ariai^sisy several problems relafeied 
1 igh t i c oridi t: i bn s : are present , making computer treatment 

20 of the images difficult . To begin with, in some cases the 
light conditions are difficult or transient, resulting in 
the images of an object constantly changing. For 
instance, the surrounding light , such as sunlight from a 
window or light from a computer screen, may vary, 

25 result^ Wit¥^^ye±^; di f f ererit 

appearances. In other cases it might be dark, making it > 
necessary to i 1 luminat e tlie Xobj^c^^to prd^r to acquire 
any picture at all. Further, parts of the object may be 
hidden behind obstacles which affect the light. For 

30 example, shaded glass may effectively hide an object. 
These and other problems can in some cases lead to 
difficulties in acquiring high quality images or 
performing a desired analysis of the images . Under these 
and other circumstances, it is desirable to improve the 
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information in the images by actively exposing the object 
to electromagnetic radiation (hereafter referred to as 
active radiation) , and then capturing the image withthe 
camera. The abtive radiation can be of a certain 
5 wavelength or in a certain: wavelength interval, in which 
case the camera preferably is arranged to only capture- 
incident waves of the determined wavelength, so that 
variations in the surrounding light conditions therefore 
interfere less with the image capturing process. The 

10 procedure also has the advantage that the camera can w see 
through'' sunglasses, visors and the like- In practice, 
electromagnetic waves in the IR-region has shown to be 
quite adyanta^ as; it is easy to provide and does not 

disturb the vision of a user. 

15 A problem with this technique occurs, however, when 

areas of erihanc ed : r e f lectibri ;a£0 : present in t he • ' idb j ;edt-|: : ;' : 
this of ten being- the case when the object has a varying 
surface structure and reflection coefficient (e.g. a 
f ace) v This pirobifem is ipreseht when uising ; 

20 conventional video cameras, as light from e.g. a window 
may be reflected in the object, and thereby cause 
difficulties in the detection. However, this problem is 
further emphasized when exposing the object with active 
radia tiprif is/i-use-cif reflected waves i s the basic 

25 principle : underlying the Whole idea, Wherx the ref l^bt ioh 
is disturbed, or varies over the object, the processing 
of images is affected negatively. 

Also, one of the purposes with introducing 
reflection based detection, is to enable different types 

30 of eye detection through sunglasses. Unfortunately, any 
type of glasses or visors present one of the most 
significant sources of disturbing reflexes, thus making 
successful detection through sunglasses difficult still. 
Eye detection is one field of technology, in which 

35 the problem with disturbing reflexes is present. This 
technology is widely explored in different situations, 
including detection of gaze direction for vision 
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controlled computer applications . In order to enable a 
computer processor to automatically detect different 
characteristic ts of the eyes of a user/ image capturing 
devices are sometimes used to provide a flow of digital 
5 images to the processor. To deteirmirie the required 

information, such as the gaze direction/ advanced image 
vprbcess^hg is feeijuiired , a^ images, with 

little or no disturbing features, is of course desirable. 
The above probl ems are especially trbubiesome in 

10 this field of technology, as the requirements on the 
image quality in some cases are very high. Also, the 
image capturing is often taking place close, to a window 
or in other ' situations with varying light conditions , or 
in darkness. Further, ^q^rt present v 

15 extremely varying reflective qualities/ due to topology 

and complexion . Final ly, users are of ten wearing glasses ,• 
and even more disturbing, sunglasses, hiding the eyes. If 
the purpose of the image capturing is to detect 
information about the eyes of a user, such as gaze 

2 0 direction, based on images of his/her face, these 
• . r^^obiems '- : :c^n ^ : b;e ; ;,,serious vV;\- ::. 

Summary of the invention 

In the following description some terms are used 
25 with special meanings, defined as follows: 

••p^'ie^t':) any 6b;j e c t b f 1 wfri ch Sri • image iis de s ire d . ^ The 
object may be a human being, but the invention may also 
be applied to other Mead" objects. 

image.: Electronic (digital or analog) representation 
30 of an object . Note that an image in this sense not 

he cess airily is intended to be seen by a human, but might 
only be used to acquire certain information, such as a 
coordinate point . 

Reflex: Unless otherwise stated, the term reflex is 
35 used, for high intensity reflections from areas with 
enhanced reflection coefficient on an object, that 
disturb the image quality. Examples are reflections from 
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glasses, from teeth, polished surfaces, etc. This 
undesired reflection should not be confused with the 
"diffuse'' reflection of incident light used in all image 
capturing. Most often in the following description, the 
5 disturbing reflexes arise from the act ive radiation . 
Eye detection: Determination of different 
characteristics of the eyes of a user, such as eye 
position, direction of gaze, eyelid closure factor or 
bright eye effect . Iii Some cases the eye detection 
10 comprises detection of features neighboring the eyes , 
such as eyebrows or eye corners. 

The object of the present invention is to overcome 
the described problems in image capturing, and to succeed 
in acquiring an image of satisfactory quality even in 
15 difficult light conditions or darkness, and even when 

reflexes from e.g. glasses are present in the face of the 
user, 

"' jA^-second^ of f the^ 

:^^0ftl^ttg an itt^ge of the e^ ;i£ wearing 

20 sunglasses, a visor, or the like. 

^^e^^;^i|^. ar e ; ^ph i;e ve d wi t h a device: ^nd a 
method of the type given, by way of in t roduq t ion , wherein 
said wave emitter is arranged to emit said waves towards 
the object alternately from at least two points, said 
25 points being separated such a distance (B) that 

disturbing reflexes , resulting f pom waves emitted from 
different points, and appearing in an image captured with 
said image capturing device, are seperable . 

According to the present invention, the wave emitter 
30 provides alternating illumination of the object, and the 
. image capturing device can thus acquire images; based 6n 
reflections of waves emitted from different angles. These 
imaiges will present different patterns of enhanced 
reflections, or reflexes, caused by the Waves from the 
35 emitter. For example, reflexes from glasses a person is 
wearing, caused by the emitted waves, will be located in 
different places in images of the face acquired when the 
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waves are emitted from different points. This fact can be 
used advantageously in the subsequent treatment/ where 
the disturbing reflexes from the emitted waves can be 
eliminated or reduced, for example by comparing the 
5 images arid eliminating areas with increased intensity - 
• The di st^nfe ^ between said points is preferably 2-6 
times greater than the cross measure of the aperture (s) 
of said wave emitter . However, the distance is dependant 
upon the optics of the image capturing device, and with 

10 the development of this technology, other distances ;m±ght 
be found advantageous. 

According to a first embodiment of the : present 
invention, the wave emitter comprises at least two w^ye 
sources located in different points of said at least two 

15 points, and arranged to be activated alternately. This 
eliminates the lifted for moving parts, but of course 
requires several wave sources . If the waves sources are 
inexpehs ive arid etasy to acti^%^ , this 

eitfebdi-trieht is ribtm as the stationary" ^ 

20 sources secure consistent images.. 

According to a further embodiment of the invention, 
• the wave emitter comprises one wave source and wave 
guiding means to alternately direct waves from said wave 
source along different paths. This reduces the number of 

25 required wave sources, to the cost of wave guiding means 
. . " such : aB/M±r:ii0 iSs arid shutters . i 

According to a further embodiment of the invention, 
the wave emitter includes only one wave source, whiclv is 
arranged to be movable between said at least two points . 

30 A possible way to achieve this is to arrange a wave 

source continuously movable on a closed trajectory, e.g. 
a circle. The wave source can be arranged to be activated 
in suitable, different points or, alternatively, the 
source is activated continuously, and said image 

35 capturing device is arranged to capture images when the 
wave source is located in suitable points. In any case, 
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the intended alternating illumination of the object is 
accomplished. 

Preferably, the device comprises first processing 
means, adapted to receive at least two images, acquired 
5 with active radiation from different points, and to 

geherafi^ a refleic reduced image . In a first process, it 
is reflexes from the active radiation that are reduced or 
eliminated/ but by further processing, also other 
reflexes can be reduced. Thereby a complete system for^ 
10 generating reflex reduced images is realized. This system 
can be txs^d ; in a : Vide variety of appl icat ions . 

The Waye emitter is noirmai ly Synch roni zed : wi th the 
imag^ eapt^irig device; and timing may be non-periodical. 
However, often a periodic image capturing is implemented, 
15 with an alternating frequency dependent upon the 

application, for example type of video format. In some 
cases, a frequency of 10-70 Hz may be preferred. In other 
cases, a higher frequency of more than 100 Hz may be 
preferred. 

20 The wave emitter is preferably arranged to emit IR 

waves, and can then be of LED type. An advantage with IR 
waves is that they do not Jbiind the user nor aif f eet his 
night vision, and also that they consist of waves with 
wave lengths outside the visible range, and thus ar<e l^ss 

25 affected by other light sources , especially light sources 
with wave lengths restricted to the visibie: fi 
as fluorescent lamps. 

Which images are captured^ c 
human face, and the device according to the invention can 

30 then be used in the process of eye detection of a person . 
Such a device further comprises second processing means, 
adapted for processing images from said image capturing 
device ar^ determining required characteristics from said 
images. This is a field of technology in which actively 

35 radiated, reflex reduced images can be of great use, and 
significantly ^ improve the quality of detection. One type 
of eye detection of special interest is determination of 
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direction of gaze, but other eye characteristics are also 
possible. 

Brief description of the drawings 
5 A currently preferred embodiment of the present 

invention will now be described in more detail, with 
■icie£ii^ncp_ to the accompanying drawings , 

Fig 1 is a schematic view of an arrangement of a 
^Vi^'e:^'ecb^diii§" vto' a first erhbbdiment of the invention. 
10 Fig 2 a -e is a schematic view of a wave source in fig 

1, . -' .. .. ' ■ ' ■ _ ' • . • V .'■ • ' . 

Fig 3 is a schematic view of a wave emitter 
acbbrdirig t0: another enibodimeiiti; 

Fig 4 is a schematic view of a wave emitter 
15 according to another embodiment .• 

Fig 5 is a schematic view of a wave entitter 
^cqprcti ng ;|o ^ther embodimentV 

Fig 6 is a schematic view of a camera provided with 
a vrav^ 

20 vFi^ 7 : i^ a f^ow chart of ia; pn^ral image acquiring ; 

process according to the invention: 

Fig 8 is a flow chart of an image acquiring process 
according to an embodiment of the invention. 

Fig 9 is a flow chart of : ;aii , image atKjuirihg process 
25 according to andther embodiment of the invention. 

Detailed description of a preferred embodiment ..- . 

Fig 1 illustrates an arrangement for capturing 
images of a face 5 > with a device according to a first 

30 e;iti>odiment of the invention, especially adapted for 

detection of the bright eye effect of the eyes. In this 
case, a camera 1 with an electronic image sensor is used 
as image capturing device, and the wave emitter 2 
comprises two separate wave sources 3. 

35 The camera is preferably a conventional electronic 

image sensdr camera/ either of snapshot type or 
delivering a stream of consecutive images (i.e. a video 
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camera) . The images can be in a digital format, e.g. a 
bitmap format, or in analog form which then can be 
converted to a digital format, e.g. using a framegrabber 
: circuit. 

5 The electromagnet ie waves emitted by the wave 

sources can be of different types, including IR 
radiation. In some cases it is preferred that the waves 
are within a relatively narrow waive length range outside 
the rarige of visible light, and that the camera is 

10 provided with a band pass filter 4 corresponding to this 
?ra^ge r The influence from the surrounding light is 
thereby further reduced, as many light sources (computer 
screens:, fluorescent larips , etc) practically only emit 
^ ^ from 

15 other sources, e.g. the sun, can be reduced if the total 
radiated energy in the wave band from the wave emitter is 
at legist a significant fraction of the tota 
r ad i at ion in : the same barid.S 

-Ill convent ibnal arrangement s with ill lumihat ion of ari 

20 object, quite large wave emitting areas are used, in 

orci^r to accomplish active radiation with high intensity 
evenly distributed over the object. In the device 
according to the invention, however > each wave source has 
: as stnaLll aperture ;'• as • p<}£;sib^ " ' 

25 separation of the sources for achieving an illuminaitioh 
of the object from one source which is distinguishable 
from illumination from another source. In conventional 
arrangements where LEDs are employed for illuminating an 
Object with IR-radiatiori, normally more than 20 LEDs are 

30 arranged in. a rectangular pattern, in ah arrangement 

iaccord.ing to the invent iOn;, lesis ^EI5b 10 can be enough in 
each wave source 3 . Fig 2a-e illustrates some different 
suitable LED patterns, with the number of LEDs ranging 
from one (fig 2a) to 19 (fig 2e) . 

35 In order to achieve a satisfying result, it is 

important that reflexes arising from illumination from 
different points are seperably distinguishable by the 
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image capturing device. Apart from the rather small wave 
emitting area discussed above, the separation is 
dependent upon the ability of the camera to distinguish 
separate high intensity "point" sources of radiation. 
5 Returning to fig 1, the wave sources each consist of 

three fiEDs (accordihg to fig 2b) and are arranged at a 
distance A of about 50 era from the face, spaced apart a 
distance B : 4-5 cm .. This distance B roughly corresponds to 
3 times the cross measure of each wave source area, and 

10 has been found to satisfy the requirement of reflex 

separation, still being close enough to the camera axis 
to result in the bright eye effect. If the bright eye 
effect is hot required, the two sources may be separated 
a greater distance . 

15 The wave emitter 2 further comprises a control unit 

6 to alternately illuminate the face 5, whereby any 
disturbing reflexes from the emitted waves in the face 
appear at slightly different places . The wave sources 3 
is Synchronized with the camera 1, pref erably by the same 

20 control unit 6, and acquires one image frame for each 
illumination. 'These images can then be treated by 
proceissirig rhe^ns^^ 7 ; such as a computer processor or 
especially designed hardware, for reducing the re flexes . : 
The control of the wave sources can be performed -by 

25 v '/alt : ^^ 

accompli;^ a!hd s^^ 

illustrated in fig 1. Al t ernat i ve 1 y , as shown 
schematically in fig 3, the sources 3 are constantly 
activated, and mechanical or optoelectrical shutters 12 

30 are arrathged in f irdht of the sources and controlled by a 
cont roller 13 , in the simplest case to alternately open 
and close the shutters 12 . 

According to a further embodiment of the invention, 
illustrated in fig 4, only one wave source 3 is used, and 

35 two different paths 14a, 14b for the waves are provided, 
for example by using mirrors 15 and/or beam splitters. 
Shutters 16 are arranged in front of each path 14, and 
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are controlled in the same way as in the case with two 
wave sources . 

Another possibility, illustrated in fig 5; is to 
arranges : a wave source 3 movable between two points 17a, 
5 17b, so that this single source can illuminate the object 
from different angles . In the illustrated example, which 
is showed a& viewed from the user, the wave source 3 is 
arranged to be movable along a trajectory surrounding the 
•-•canfe2^;^ f The camera can then be controlled to acquire 

10 images every time the wave source is located in e^g. one 
of th^ : ;ppint s 17 a, 17b, 

As mentioned above, the images captured by the 
camera are in the illustrated example fed to a processing 
device 7, adapted for treating the images in order to 

15 generate a reflex reduced image . 

Th^ image acquiring process is illustrated in fig 7. 
First, in step 21, the object is illuminated with 
electromagnetic waves emitted from a first angle, and a 
first image is acquired, step 22. Then, in step 23, the 

2 0 illumination is altered in any of the ways described 

above, resulting in waves emitted towards the object from 
a dif ferent angle , and a second image is acc^ired in step 
24. The two images are processed in step 2 5 > resui in 
an image C in which reflexes from the active radiation 

2 5 have been reduced. 

The processing of the images can be of different 
kinds . Basicaiiy , two images, acquired with illumination 
from different angles, are compared to each other to 
result in an improved image where disturbing reflexes 

3d f^om have been reduced. The 

reduction can be accomplished by building the improved 
irrlage bf information from either the first or second 
i?pages f systematically selecting the information that has 
least intensity. The processing device 7 preferably 

35 comprises a computer processor, programmed to perform a 
pixel by pixel comparison between different images. Note 
that the word pixel is used as ^picture element" not 
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necessarily implying a digital image format. Both analog 
and digital signals may be used, and the comparison can 
be performed serially or in parallel, in hardware or in 
software. 

5 A simple formula implementing this method could read 

as follows : 

I (C n ) =MIN(I (A n+C ) > I (B n+d ) ) , 

where I (x) is the intensity in pixel x, A n is pixel n in 
the first acquired image A, Bn is pixel n in the second 

10 acquired imagei ; B ; G n is pixel n in the improved image e, 
and c and d aire offset factors for adjustments between 
the different images, e.g. if cameras with different 
characteristics are usecl for different imaged . 

Tp achieve an improved restilt , and especially to 

15 reduce also other disturbing reflexes, it can sometimes 
be advaritagiebiis "^fe'b^fac^iifee additional images in an 
add it i biia 1 step 26 . Two ^i ffer exit implementations of thi s 
method will be described in more. detail with reference to 
the f igures 7 and : 8 . . 

20 in the first case, illustrated in fig 8, the purpose- 

of the image acquiring is detection of bright ieye effect/ 
and two : wave sources 3a, 3b are arranged as shown in f ig 
1, separated approx. 4 cm, With the camera in the middle . 
Additionally, two wave sources 3c, 3d are provided at -a 

25 greater distance from the camera, for example 20 cm away . 
In the illustrated example, the^et- sources 3c ;and 3d are :■ 
located on the same side of the camera, arid are separated 
••' 5 cm. In fig 7 , the first sources 3a, 3b are ; ^r r ahg ed i n 
the horizontal plane and the additional sources 3 c, 3d in 

Steps 31-35 are equivalent to: steps 21-25 in fig;; 1, 
and results in an image C with reduced reflexes from the 
active radiation, as described above. As the sources 3a 
and 3b are so close to the camera 1, a bright eye effect 
35 will be present in the images A, B and C. In step 36, the 
object is radiated from, wave source 3c, and an image D is 
acquired in step 37. Then, in step 38, active radiation 
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is provided from source 3d, and an image. E is acquired in 
step 3 9 . These later images D and E are then processed in 
step 40, to result in a second reflex reduced image F, 
this time without bright eye effect. In a final step 41, 
5 the image F is subtracted from image C. 

The most significant difference between images C and 
F is the bright eye effect present: in image C. The 
subtraction of these images will thus remove most of the 
image, including disturbing reflexes from the diffuse 
10 radiation, leaving only ^he bright ; eye effect . This 

enables a quick and precise determination of the position 
of the eyes . 

In a more simple alternative method, the steps 38-41 are 
substituted with step 42, in which image D is subtracted 
15 froin image C. In this case, the reflexes from the active 
radiation is not removed from the image without bright 
eye effect (image D) . Therefore, the final imag^ will 
comprise some patterns apart from the bright eye effect. 
In some cases, this simpler method is sufficient to 
2 0 locate the eyes. 

In the second case, illustrated in fig 9, the 
purpose of the image acquiring is not to detect the eyes, 
but only to aqiguiire an ipige ^frtti€i; ob j «ect without 
disturbing reflexes from the active radiation nor fromn 
25 ^ are here 

arranged at a slightly larger distance from the camera 1, 
as no bright eye effect is required. 

Steps 51-55 are equivalent to steps 31-35 above, 
resulting in an image C with reduced reflexes from the 
30 active radiation. Then in step 56, the active radiation 
is deactivated, and an image D is acquired in step 57. 
This image p is then subtracted from the image C to 
generate a final image. 

As images C and D comprises the same image 
35 information resulting from the ambient light (sunlight , 
indoor illumination/ etc) the contribution from these 
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sources, including disturbing reflexes, will be 
eliminated in the resulting image. 

It is not necessary that reflex reduction be 
performed for every image in a sequence. Depending on the 
5 field of application, it might be sufficient to apply the 
reflex reduction only tc> one image frame out of an image 
sequence, or on chosen still pictures. 

In fig 1, the device is illustrated with the wave 
emitter separated from the image capturing device . Of 

10 course , it is possible to provide a conventional 

electronic image sensor camera 18 (video or snap shot), 
with a wave emitter 2 according to the invention, as 
illustrated in fig 6 . The camera 18 can further be 
prbviifie^ (internal in the image 

15 capturing device, or external), for storing images . In 

somes cases it might be advantageous to store the original 
pictures , acquired with different illumination according 
to the invention, for later processing . In other cases , 
it mi gh t be pre f e r r ed t o per form the r e f 1 ex reduction and 

20 to store the reflex reduced images. In this case, the 

camera is also provided with processing means 7 (hardwaire 
or so^ ai camera with reflex 

reduction capacity. 

One field of application, particularly suitable for 

25 the device according to the iriVerition, is the field of 
eye detect ion. 

Iii this case, the reflex reduced images are further 
processed in a second processing .means 8 , preferably a 
suitably programmed computer processor; The processor 

30 analyzes the images and determines the required 

'•' cMr aL c t^r is : | i;q;s: : > ;;-f or • " ex^m£ 1 ig (l: the \Mp Cation of the iris of • 
the user, or to the direction of gaze by relating the 
location of the iris to the other points of the face. In 
processes such as these, the reflex reduced images 

35 acquired with the present invention improve the quality 
of the results. 
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Note that in figure one, the processing devices 7 
and 8, and the control unit 6 are illustrated 
schematically as separate units. Normally, however, these 
units are integrated in one processing device, such as a 
5 personal computer, illustrated by the dashed box 9 in fig 
1 . 

In. the f igures, arid in the description above, the 
number of points from which waves are emitted have been 
limited to. two. This is not to be regarded as a 

10 limitation of the invention , and more points can very 
well be advantageous, further extending the reflex 
reduction capacity as mentioned above. 

When usiing more than one camera, the minitnum is; 
still two different points for wave emitting. It may be 

15 advantageous to implement a two-camera system, with at 
least one wave source provided in each camera. 

Also, it may be advantageous to allow for 
combinations of illumination from several wave sources. 
For : example / the intensity of the electromagnetic Wave^i 

20 are normally equal in the two sources . However , two 

sources can be controlled to illuminate with different 
intensities. Further, if the active radiation is 
restricted to a certain wave band, this band can be 
varied depending on the situation. 
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15 
CLAIMS 

1 . An image capturing device for reflex reduction, 
compirising 

at least one wave emitter (2) for emitting 
5 electromagnetic waves towards the object , 

at least one image capturing device (1) , directed 
towards the object, 

characterized in that 

said wave emitter (2 ) is airiranged to etnit said 
10 waves towards the object alternately from at least two 
points, said points being separated such a distance (B) 
that disturbing reflexes, resulting from waves emitted 
from different points and appearing in an image captured 
with said image capturing device , are seperable . 

15 

2. Device according to claim 1, wherein said wave 
emitter (2 ) comprises at least two wave sources (3) 
located in different points of said at least two points , 
and a control unit (6) arranged to activate said wave . 
20 sources (3) alternately. 

3 • Device according to claim 1, wherein said wave 
emitter comprises one wave source (3) and wave guiding 
means (15 ) to alternately direct waves from said wave 

25 source along different paiths (i4a; 14b) • 

4 : ibevi ce according to Slaim^r 

emitter (2) comprises one wave source (3) arranged to be 
movable between said at least twd : points (17a, lite) • 

30 

5 • Device according to any of the preceding claims , 
wherein said distance (B) is 2-6 times greater than the 
cross measure of the aperture (s) of said wave emitter. 

35 6. Device according to any of the preceding claims, 

further riomprising first processing means (7), adapted to 
receive at least two images , acquired- with illumination 
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from different angles, and to generate a reflex reduced 
image . 

7. Device according to any of the preceding claims, 
5\ wherein said wave emitter (2) is synchronized with said 
image capturing device (T) . 

8 . Device according to any of the preceding claims, 
wherein said wave emitter (2) is arranged to alternate 

10 with a frequency of 10-70 Hz • 

9 . Device according to any of the preceding claims , 
wherein said wave emitter (2) is arranged to emit IR- 

:wavfes; : > ■ ' ■ - 

1 0 • ^Device ac8^ preceding '. 
claims / wherein said wave emitter (2) include at lea£t 
one LED (10) . 

20 11. Device according to any of the preceding 

claims , said obj ect being a human f ace (5) . 

12. Device according to claim 11 intended for eye 
detection of a person, further comprising second 
25 processing mearis (8) , adapted for processing images from 
said image capturing device and determining required 
characteristics from said images. 



30 



13. Device according to claim 12 intended for 
determining the direction of gaze of the person. 
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